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Abstract
· Simulation can be defined as malingering, or
sometimesfunctionalvisualloss (FVL).Itmanifestsas
either simulating an ophthalmic disease (positive
simulation),ordenialofophthalmicdisease(negative
simulation).Consciousbehaviorandcompensationor
indemnityclaimsareprominentfeaturesofsimulation.
Sincesomeauthorssuggestthatthisisamanifestation
of underlying psychopathology, even conversion is
included in this context. In today's world, every
ophthalmologistcanfacewithsimulationofophthalmic
diseaseordisorder.Incaseofsimulationsuspect,the
physician'sresponsibilityistoprovethesimulation
consideringthedisease/disorderfirst,andsimulationas
anexclusion.Insimulationexaminations,thephysician
shouldbefirmandsmarttoselectappropriatetest(s)to
convincenotonlythesubject,butalsothejudgeincase
of indemnity or compensation trials. Almost all
ophthalmicsensoryandmotorfunctionsincludingvisual
acuity,visualfield,colorvisionandnightvisioncanbe
thesubjectofsimulation.Examinermustbeskillfulin
selectingthemostappropriatetest.Apartfromthosein
theliterature,weincludedallkindsofsimulationin
ophthalmology. In addition, simulation examination
techniques, such as, use of optical coherence
tomography,frequencydoublingperimetry (FDP),and
modifiedpolarizationtestswerealsoincluded.Inthis
review,wemadeathoroughliteraturesearch,andadded
our experiences to give the readers up-to-date
information on malingering or simulation in
ophthalmology.
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INTRODUCTION
S
imulationormalingeringcanbedefinedasintentionally
counterfeitingadiseasewithbenefitinstinctlikeincase
ofmalingering,ormisattributinghis/hersymptomstoanother
irrelevantclinicalentitylikeincaseofexaggerating.Ifthe
subjectbelievesthathe/sheisreallyill,thenitiscalled
'conversionreaction'or'hysteria'.Incaseofconversion,
subjectreallyliveshis/hersymptomsandcan'tcontrolor
evenknowthattheyarepsychogenicinorigin
[1-5].Inallcases
ofrealsimulation(malingering)ornegativesimulationthere
isonlyoneinstinct:benefit.Itmaybemonetaryor
nonmonetary.Itwouldbesometimesescapeofmilitary
serviceorwork,getreductionofcourtpenalty,get
compensationfromsocialsecurityagenciesorinsurance
companies,andgetunnecessaryfreemedicinesormedical
equipments.Theaimisrarelyattractionofsympathy,helpof
familyorsocialenvironment.
Determiningrealincidenceorprevalenceofmalingeringis
difficult,becausemajorityofcasesisnotreported.Villegas
andIlsen
[1] reportedthat10%-30%ofoutpatientpopulationof
neurologyclinicshasnoorganicpathologyand1/3tohalfof
populationapplyingtoprimaryandsecondarycaresettings
havenopathologicallesions.Inastudyof17casesof
idiopathicintracranialhypertension,IncesuandSobaci
[2]
reportedthatallpatientsimitatedfunctionalvisualacuityand
field lossandalso88%of presentswithsignificant
psychiatric, psychosocialorothermedicalcoexistent
pathologies.Insomeresearchpapers1%-7%ofalleye
clinicsoutpatientpopulationisreportedassimulation
[3,5].
Someofthesepercentagesarereportedfromatertiary
universityormilitary reference clinics;therefore,real
incidenceorprevalencehasnotyetbeendetermined.Most
strikingly,13%ofallpsychiatryoutpatientcases,45%of
socialsecuritycompensationsorlegalclaimsarereportedas
simulation
[1,4].AnarticlepresentedbyGandhiandAmula
reportedthat59billionUSDwerepaidtosimulationcasesby
insurancecompaniesin1995inUSA
[5].VillegasandIlsen
[1]
reportedthat5%-12%ofpatientspresentwithvisuallosstoa
neuroophthalmologistarediagnosedasfunctionalvisualloss
(FVL).Inclinicalexamination,ifthesubjectexpectsa
monetarybenefitorifcomplaintsandexaminationfindings
donotfitintoadiagnosisornotcoincidingtoeachother,
thenclinicianmustsuspectthatitwouldbeasimulation
case
[3,4,6-8].
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Sobaci
[3] andThompson
[9] classifiedthoseproblematic
casesintothreeclasses.Thefirstoneisintentionalsimulation
case,thesecond,hystericsthatareinnocentbutopento
autosuggestions,andthethirdisthesubjectsexaggerating
symptoms.Understandingthepsychologicalnatureofvisual
lossandsubjectivefindingsmayberelativelyeasy.But
lookingforcounterevidenceslikevisualacuitytests,visual
fieldanalyses,electrophysiologicaltests .proving
simulationisadifficulttask.Inthesecasesallsubjectiveand
objectivetestsshouldbeapplied.Duringsubjectivetestslike
visualacuity,contrastsensitivityandvisualfieldtestssincere
cooperationofsubjectisneeded.Butifthesubjectis
uncooperativeandsaysthathe/shedoesnotseesatallor
evenhe/shetriestofakeophthalmologistovertly,itishardto
interprettheexaminations.Inthesecasestheexaminations
andtestsarewidelyexpanded.
Inthissituation,techniquesthatexaminelightsensation
[visuallyevokedpotentials(VEP),electronystagmography
(ENG),electroretinography(ERG) ],visualacuity
(optokineticnystagmus,patternVEP )andprobesretinal
pathologyanditsburdenonvisionopticalcoherence
tomography(OCT),ERG,fluoresceinangiography(FA)or
indocyanineangiography (ICG) areneeded.Complex
anddiversifiedtestsandequipmentsmakesimulationmore
difficultandriskyforthesubject.Itisanecessityfor
clinicianstocategorizethecaseasapositivesimulationor
negative simulation.Simulationcasesareguiltyand
psychopathicbutbravecharactersandtheyareguidedonly
bybenefitinstinct
[3,7,10].Toundercoverthesimulationrequires
aprecautions,fast,kind,skilledanddiscreetophthalmologist
andathoroughexamination.
AnotheraimofthispaperistoremindophthalmologistsFVL
casesarenotalwaysguidedbyeventssuchasearly
retirement,immunitytomilitaryservice,salaryofdisabled,
escapefromcourtpenaltylikebenefits;sometimesitwould
beasimpleneurosisorconversioncase.Inthesecases
withoutcomplextestsandexaminations,it'spossibletomake
a definitediagnosiswith relativelysimpleandeasy
simulationexaminationtechniques.Simulation,ingeneral,is
metinmilitaryrecruitmentorearlyretirementordisabled
salary, workortrafficaccidentsorcriminalfights
examinations.Inthesecases,subjectsometimescomeswith
simplechangesorverylittlepathologyinpalpebrae,
conjunctiva,corneaorpupilsandattemptstointentional
exaggeration orsimulation. Itisadvisablethat
ophthalmologistshouldbeexperienced in simulation
examinationsandhassufficientequipment.Ifnoalternative
existssubjectshouldbehospitalizedinventinganirrelevant
andinnocentdiagnosisandfollowedcloselywithoutthe
subject'sawareness.
SIMULATIONOFVISUALFIELDDEFECT
Therearethreetypesofcommonvisualfielddefects
simulation.Nonspecificcontraction,spiralandtunnelview.
Rarelystarshapeddefectswouldbeseen
[4].Ingeneral,ifa
visualfieldisnotconsistentwithanothertypesoftests
(Goldmann, automated, confrontation,tangentscreen,
infraredpupilcampimetry)wouldbeaprobablefunctional
test
[11,12].Amputationsimulationsometimesmayalsobe
observed.
Subjectmayexaggerateanalreadypresentdefect,perhaps
makedeeperandlargeranalreadypresentsmalldefect.Inan
articlestudyingpreinstructedsimulationcases,sixcases'
visualfieldsexaminedbyexperiencedandinexperienced
techniciansarediscussed.Casesinspiteofverylittle
instructedinformationaboutsimulationwouldbesuccessful
insimulationandevenreportedthatexperiencedtechnicians
areeasilycheated.Wideblindspot,quadrantic,hemianopic
andaltidunaldefectsare easilysimulatedwhereas
centrocaecalandparacentraldefectsaresimulatedwith
difficultly,butthosedefectsareeasilymisrepresentedas
chiasmalpathologies
[9].It'swisetofollowthesubjectsecretly
longtimeenoughtounderstandwhetherclaimedvisualfield
narrowingandsubject'sroutinedailylifeiscompatible.If
subjectcaneasilywalksaroundtheobjectsintheroom
simulationissuspected
[4].Adefectthatisnearmorethan10
or20degreestocentralfixationspotisnotcompatiblewith
freedailylife.Ontheotherhand,automatedperimetryisnot
convenientincaseofsuspectvisualfieldloss.Theremaybe
bigfluctuationsinreliabilityindexesandnormalindexes
can'tguaranteethatsubjectisnormalaswell.Inthosecases,
it'sprudenttopreferGoldmannorTangentScreentests.In
unilateralvisualfieldlossTangentScreenclaimstobemore
reliable
[3,13].IngeneralGoldmannperimetryispreferredover
automatedtechniques.Thereasonsare:1)Organicand
functionaldefectscouldnotbeeasilydistinguishedwith
automatedtechniques.2)Generallyindicesofreliabilityare
reportedsimilarinorganicandfunctionalcasesinautomated
technics.3)Malingererscaneasilysimulatesdefectsof
neurologicalcasesevenbetterthanthoseofrealpathological
casesinautomatedperimetry
[4].
Anarticlereportsthatfrequencydoublingperimetrycouldbe
safelyperformedinchildrenovertenyearsold.Ifthisstudy
wouldbeacceptedasareference,childrenolderthanten
yearsmaybeexaminedwithfrequencydoublingperimetryin
caseofsimulationsuspect
[14].
Ithasbeenshownthatconversivevisualfieldlosses
frequentlypresentwithtubularbilateraldefects.Unilateral
conversivevisualfieldlossisrare
[15,16].Ithasalsobeen
reportedthatconversivedefect'ssizedoesn'tchangeno
matterwhatthesubject'sdistancetoperimeterandvisual
709fieldwillberoundwithsharpedges
[17].Spiralandringdefects
orhemianopiasarerarelyobservedinconversionsbut
simulation.Anarticlereportsthatvisualfielddefectswhich
respectverticalmeridianandhasrelativeafferentpupillary
defect(RAPD)andhemianopiathatfadesawayinbinocular
visualfieldtestingsareveryrarelywouldbedueto
simulation
[18].Asamatteroffactsuchvisualfielddefectsare
duetoingeneralpituitaryadenomasorveryrarelytransient
orlong-lastingischemia,ethambutoltoxicity,demyelinating
diseaseandsomeretinaldegenerations
[19].
Inanarticlecomprising133cases,themostfrequent
complaintisvisualacuitylosswithnormalvisualfields.
Seventy-threepercentofthecasesisdiagnosedfunctional
loss withabnormalneuroophthalmologicalfindings
(functionaloverlay).Functionaloverlayiscoexistenceof
functionallossandocular(especiallyneuroophthalmological)
disorder.Thesamearticlereportsthatexceptforcentral
defects,anykindoffielddefectdoesn'tindicatedefinitely
organicpathology.Articleadvicesthatevencaseisthought
assimulation,ifcentraldefectisobserved,anorganic
pathologymustberuledoutimmediately
[20].
Frequentlyencounteredvisualfielddefectsthatremind
simulationare:
Concentric Narrowing (Tubular Defect) It's
characteristicsofadvancedglaucoma,papillarydrusen,
typicalopticatrophy with differentetiologies,some
postcommotionalsyndromes,frontallobtumorsandretinitis
pigmentosa.Iftubularviewdefectisencounteredincases
withoutdocumentedpathologiesmentionedabovemust
remindsimulation
[13].Anobjectivechecktestofconcentric
absolutedefectswithscotopicVEPisdescribed
[21].Innormal
peopleperipheralVEPresponseswereshorterinlatencyand
largerinamplitudesthancentralresponses.Butinpatients
withadvancedglaucomaandretinitispigmentsperipheral
VEPsensitivitieswereworsethancentralandevenno
responsewouldbeexpected.Malingeringcases'responses
areexpectedlikenormalpeopleinsuspiciousconcentricfield
defects
[21].Clinicallybilateralpathologicaltunnelvisioncases
canmanagedailyactivitieswithouthittingfurnitureordoors
butmalingerersespeciallyhitfurnitureorobjectsaround
[22].
Frommedicolegalstandpoint,concentricdefectsof
postcommotionalsyndromescouldcompletelyfadesawayin
time.
Spiral Defects It'sencounteredinseverephysicalor
neurasthenicalexhaustingofadults.It'sfrequentin
conversionand malingering.It'soneoftheclassical
functionalvisual fieldlosssamples.InGoldmann
examination,subjectpointsprojectedstimulimoreandmore
outerpositionsofmeridians.Insecondeyetypicallyvery
narrowtubularvisionisobserved.Ifinthesecondtime
examinationturnofeyesischanged,thepatternwillbe
reversedandit'saclassicalsignoffunctionalloss
[4].
Somerarelyencounteredsimulatedvisualfielddefectsare:
Systematicdefects Thesearerareandcouldbeidentified
withtwosuccessiveexaminationsittings.Firstit'sperformed
inusualway,secondfixationpointisdeplaced20-25degrees
awayfromitsrealposition.Simulatordefinesdefectonthe
samelocalizationinthetwosuccessiveexaminations,butin
realitychangeoffixationpointdeplasesdefect's
localization
[23].
Hemifielddefects Hemianopicdefectsareobservedin
juxtacellarpathologiesorocclusionofcentralretinal
arterioles.SometimesitmaypresentwithoutRAPDoroptic
pallorinprobablyearlycases
[19].Thosecasesareobserved
withmonocularhemianopicvisualfielddefects.Multifocal
ERG(mfERG)canpresentnaso-temporaldifferencesin
amplitudesandlatency.MultifocalPVEPalsodiscloses
asymmetrybetweennasalandtemporalfields
[24].Incasesof
simulation,nomfERGormfPVEPinconsistenciesbetween
nasalandtemporalpartsofretinaareobserved.
Onearticledefinesacaseofmonocularaltitudinalvisual
fieldlossduetomalingering
[25].Thistypeofdefectsare
generallymetinischaemicopticneuropathy,hemibranch
vascularocclusions,advancedglaucoma,chasmallesionsand
opticnervelesionslikecolobomas.Closelookupofthe
Humphreytestinmalingeringcasesrevealsthatthreshold
sensitivitiesonbothofhemifieldswerenearlysameand
normal.Thisisparadoxical.Patientanxietyindicatorfalse
positiveresponseindexisalsohighlike67%andmonocular
lesionisunexpectedwhenthresholdsensitivitiesofboth
hemifieldareconsideredsimilar.Articleadvicestolookat
patterndeviation,thresholdsensitivitiesandinterpretingtest
inthelightofotherclinicaltests
[25].
Anothertypeofdefectisassociatedwithbilateral
homonymoushemianopiaandobservedinpostchiasmal
lesions.Those lesions wouldbedocumentedwith
tomographyormagneticresonancewithcontrastmatter.At
theotherhandinthosecasesWernickepupiltestcouldbe
alsoperformedas anobjectivemeasure
[18].Inreal
pathologicalcaseswhenlightprojectedinslitlamptoretinal
fieldcorrespondingtovisualfieldlossmiosisisn'tobserved,
whileprojectedtoretinalfieldcorrespondingtonormal
visualfieldmiosisisobserved
[18].
TestsforSimulationofVisaulFieldDefects
Goldmannkineticperimetry Withlittlebitofexperience,
defectsimulationcouldbeeasilydiagnosedinGoldmann
perimetry.ComplexproceduresofGoldmannperimetry
confusesimulator
[13].Neverthelessitmustberemembered
thatanexperiencedsimulatorcouldovercomeGoldmann
perimetry
[9].Crossedorspiralingisoptersdefectsarecommon
Malingeringinophthalmology
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inGoldmannbuttheylooklikegeneralizedcontractionin
automatedperimetryandarediagnosedasfunctionalloss.
Inordertousethisperimetryefficiently,teststimulus,size
andluminositycombinationsshouldbeprearranged.Reaction
ofsubjectandeccentricityofindex4andintensity Ⅲ isthe
sameasthatofindex3andintensity Ⅳ .Bothisoptersare
identicaland fullsuperposed.Simulatorthinksthat
decreasingofsizeofstimulusisimportantandfindslogical
torespondmoreslowtoindex3,intensity Ⅳ targets.An
articleadvicesthatincreasingstimulusluminanceisbetter
thanincreasingstimulussizeincheckperimetry
[26].
Anotheroptionistochangetestorder.Ifastimulusis
projectedslowlyondiagonallyoppositesides,sometimes
absurdandanarchicpicturesdevelopandthesepictures
doesn'tcoincidewithanyknownpathology
[13].
HerearesomemalingeringdetectingtestsofGoldmann
perimetry:
Inversionofisopterssign Inversionofisopterssigncanbe
usedagainforfunctionallosscheck.Accordingtosimulator,
anisopterrecordedcentrifugallyisnarrowercomparedto
centripetal.Butifpersistenceofretinalimagephenomenonis
consideredit'scontrarytonormalcase
[15].
Distancephenomenon Distancephenomenoncanalsobe
used.Ifsimulatingsubjectmoveshimselfout30-40cmfrom
theinitialposition,innormalcasesvisualfieldsizewouldbe
expectedtobelarger,butsimulatorreportsvisualfieldisthe
sameorparadoxicallysmallerthanprimaryexamination
[15].
Binocularvisualfieldexamination Organicmonocular
defectsevadeenteringsoundeye'sfieldinnormalcases.But
infunctionallosscasesmonoculardefectlastsinbinocular
examination
[15,16].
Rangeofvariation Afterthefirsttwopointsspottedin
Goldmanntestdiscarded,rangeofvariationofsubject'stest
comparedtothoseofnormalcases.Innormalpersons,mean
numberofrangeinfirstdecadewas5.5,afterseconddecade
was4.2degrees.Inhysteriacasesthemeanrangenumber
was14.2degrees,andthedifferencebetweentwotypesof
personsissignificant
[21].
Automatedperimeter Automatedperimetryisanobjective
investigationanddoesn'tletprejudicesaboutsizeand
localizationofthedefect,butatthesametimeit'sa
subjectivetestanditsreliabilityislessthanGoldmann
perimeterbecauseitneedsfullcooperationofthesubject.As
shownbysomeauthorsthatvariousprogramsandparameters
usedby automatedperimeterare notusefulagainst
malingererswhoareawareofmachine'sabilitiesand
detail
[3,27-29].Forexample,ifasimulatorignoresintentionally
oneoffourreliabilityindices,machinestartsusingbrighter
spotstryingtomeasuresensibilityofpseudoquadranopic
defectwhichremindssimulationrightaway
[13].Asarule,bad
reliabilityindicesremindssimulationandit'sagoodsignfor
examiner
[15].Butasamatteroffact,thistypeofintelligent
andinformedmalingerersisrare.Ingeneral,reproducibility
ofsimpledefectsiseasy.Asaresult,automatedperimetryis
notsuperiortoGoldmannforthispurpose.Eveniftheyare
performedunderidenticalconditionsit'snotlogicalto
comparethem.Especially automatedperimetercan't
discriminatedefectsliketubularorspiralwhethertheyare
organicorfunctional
[12].
Whencompletetubularvisioncasesofcorticalblindnessare
considered,ifdefectlimitsleantoverticalmeridianit's
pathologicalandimportantindiscriminatingfrom
simulation
[15].
Ifexaminersuspectsofsimulation,butcan'tproveit,visual
fieldexaminationisrepeatedafteroneortwoweeksand
compared toformerones.Besidesofvisualfield,
electrophysiology,angiography,imagingwithcontrast
matter,cardiovascular consultation,bloodbiochemistry,
completebloodcount (CBC)andpolicytemiatestsarealso
evaluatedandwouldbeuseful
[15].
Pupil campimetry Pupilcampimetrycancorrect
disadvantagesofautomatedperimetry.Pupillooks
unintentionallyatallstimuliprojectedbyperimeterandthose
unintentionalpupillarymovesarerecordedbyinfraredpupil
campimetry.Ifsubjectdoesnotrespondtophoticstimuli
intentionally,infraredpupilperimetrydisclosessimulation
[12].
Thistestleadstocomparisonoftheconventionalvisualfield
andpupilcampimetryrecords.Ifthetworecordsdoesnot
correspondvisual fieldperimetryis functional.Pupil
campimetryandautomatedperimetryconcordanceis
especiallybetterinretrogeniculatepathologies
[30,31].Onthe
otherhand,identificationofpregeniculatelesionswithpupil
campimetryisdifficultandofnoreliability
[31].
Ingeneral,themostsimulateddefectistubularvision
[15].
Simulatingsubjectpresentsthesameradiusofisopterno
matterwhatthetestdistanceisindifferenttestsittings.In
fact,confrontationandGoldmannperimetrywouldbe
valuableaschecktests.Inbothofconfrontationand
Goldmannvisualfieldexaminationscanbeperformedfrom
differentdistances
[30].Nomatterwhichtechniqueisused,
visualfieldtestmustbeperformedinatleasttwodifferent
distances.Inlotsofpathologies(terminalglaucoma,terminal
papilledema,tapetoretinaldegenerations,chiasmaltumors,
bilateraloccipital lobinfarcts)realtubularvision is
encountered
[3,].Againintangentscreenrealpathological
defects'isoptersizedoesn'tchangeinbothofdistances.But
inothertestsisoptersizeenlargesifthedistancetobowl
increases.
Some cancer associated retinopathy (CAR) cases
sometimeswouldbethoughtasmalingering
[27] Subject
711canpresentwithvisualeffectslikeperipheralvisualfield
loss,reducedcolorvisionandevenvisualacuity.Butfundus
examinationdoesnotrevealanythingotherthansome
arteriolarnarrowing.Suspicionalongwithdarkadaptation
andERGpathologyandringfieldlossleadstoCAR
paraneoplasticantibodytestsanddiagnosiscouldbeset
[27].
ReverseGalileantelescope ReverseGalileantelescopecan
beusedinconjunctionwithkineticautomatedperimetry
[32].
Organicfieldlosscasesarenotedinvisualfieldexpansion
withreverseGalileantelescope.Malingeringtubulardefects
areequalorsmallerthanthatofpreviouskineticautomated
perimetrywithoutreverseGalileantelescope.
Saccadetest Thistestcanbeeasilyperformedbedside.In
organicvisualfieldlosses,saccadesareinsmallanderratic
patterntowardsthefielddefect.Malingeringpeoplecan
easilyjumptothepresentedfixationpointinonedirectional
bigsaccadeeventhestimuluspointisoutsideofmalingerer's
allegedvisualfield
[33].Sensitivityofthetestis87%and
specificity100%.Testiseasy,fast,reproducibleanddoesnot
largelynecessitatethecooperationofsubject.
Followtest Ifsubjectcomeswithbilateralseriousvisual
fieldlossclaimanddoesn'tcooperateinperimetryhe/she
mustbefollowedcloselyandsecretly.Again,ifexaminer
shoutsfromadistantplaceandsubject'sregardsturntothe
examineronewouldthinkprobablyhis/herperipheralvision
mustbelargerthanhis/herclaim.Againrealorganicpatients
withbilateralnarrowingortubularvisioncanwalkaroundof
obstacleswithouthitting.Whenexaminerfeelshesitation,
subjectsarehospitalizedwithafakediagnosisandfollowed
secretlyallaroundclockwithexperiencedeyes.Lotsof
informationabouthis/hermanagementwithvisualfieldloss
andindirectlyaboutcentralandperipheralvisioncanbe
gathered
Confrontation Confrontationisalsoausefultestinvisual
fieldsimulation.Itispossibletoperformvisualfieldtests
withconfrontationandtangentscreenindifferentdistances
[17].
Whatevertechnicisusedit'snecessarytoperformthetestin
twodistances.Becauseinplentyofpathologiesliketerminal
glaucoma,terminalpapilledema,tapetoretinaldegenerations,
chiasmal lesions,bilateraloccipitallobe infarctsreal
concentricnarrowingcouldbeidentifiedwithconfrontation
[5,17].
Supposethatconfrontationisperformedforexamplefrom1
mofdistanceandsimulatingsubjectstatethathe/shesees
onlyhandofexaminerwhenapproachestotheface.Than
confrontationisperformedagainfrom2mandifsubject
statesagainthathe/sheseeshandwhenhandapproachesto
face,itmeanshe/sheismalingering.
Tangentscreen Tangentscreenisalsousefulinunilateral
visualfieldlossclaims.Insuchcases,soundeyeistestedfirst
andblindspotisidentified.Thensocalledweakeyeistested
andtypicalpipevisionisobserved.Thenbothofeyesare
opentestedandweakeye'sdefectislostinsoundeye'svisual
field.Insimulationcases,ifthevisualfieldareaislessthan
10degrees,blindspotdoesnotfadesawayinsoundeye's
visualfield.Insomecases,afterthisthree-steptest,some
bizarreunexplainedvisualfieldsamplesmayoccur.For
example,inasubjectwhohasnormalfieldinoneside,
tunnelvisioninother,botheyesopentangentscreenmay
produceanirrationalhemifieldloss
[17].Anotheroptionis
enlargingtestingdistance.Tangentscreenisperformedfrom
1mthanit'sperformedfrom2mwithtwofoldbigtargetsize.
Innormal,visualfieldremainsthesame.Againinfunctional
losscasesvisualfielddoesn'tenlargeandevenmaybe
contracted
[27].
Ifsubjectclaimsbilateralseriousvisualfieldlossanddoesn't
cooperate,it'sconvenienttofollowsubjectcloselybynot
lettinghim/hernotice.Ifexaminercallssubjectfromdistance
andsubjectturnstoexaminer'splace,it'sthoughtthathis/her
peripheralvisioniswiderthanhis/herclaims.Againareal
organicpatientwithbilateralpipevisioncaneasilywalks
withouthittinganyobstaclesaround
[17].Butincontrast,
malingererbumpsintentionally.Ifexaminerhesitates,the
patientcanbehospitalizedwithafakediagnosisand
followedalldaywithoutmakinghim/hernotice.Inthis
follow-upit'spossibletogetanimpressionaboutsubject's
behaviorandcentralandperipheralvisualfields
[17].
Motility tests Motilitytests alsocanbeusedfor
measurementofvisualacuitylevelincasessimulatingtunnel
vision.Acasewhoclaimspipevisioncanbeexaminedby
doctortocheckhis/herregardtosaccadebetweenthevery
neartwopoints.Thenexaminerslowlyincreasesthedistance
betweentwopointsandaskssubjecttokeepupregarding
saccadestoandfro.Saccademeansfixingtoavisibletarget
andapointinvicinityandsubjectseeingwithdifficulty
makesithard.Butsimulatorcandothateasilywithout
knowingthefact
[17].
Pupillaryexamination Pupillaryexaminationwouldbe
helpfulindiscriminationofsimulationinvisualfieldloss.In
casesofasymmetricvisualacuityorvisualfieldloss,
problemmustbeofeitherintraocular(retinal)ortheoptic
nerve.Intraocularlesiondoesn'tcauseafferentpupillary
defectandcanbeeasilyidentifiedinclinicalexamination.
Ontheotherhand,opticnervelesionmustcauserelative
afferentpupillarydefect(RAPD).So,incasesofunilateral
visualacuityorfieldlosscasesifclinicalocularexamination
isnormalandnoafferentpupillarydefectpresents,thenit'sa
simulationcase
[17].
Laboratorytests Laboratorytestsinsimulation,especially
incasesrelatedtotheopticnervearesignificant.Incases
withsuspectofpreandretrochiasmallesionscomputerized
Malingeringinophthalmology
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tomographyandmagneticresonanceimagingwithcontrast
matterisnecessary.Nolesioninimagingtechniquesdoesn't
meansimulationbutsuspectincreases.Ifexaminerorders
extratests,VEPcanbeperformed.AVEPrecordingwith
normallatencyandamplitudesstrengthenssimulation
probability.TechnicianperformingVEPmustbeaskedabout
cooperationofsubject.Withstrongprobabilitysimulation
casesdon'twanttocooperateandeventrytosabotagethe
test.
Multifocal electroretinography and visually evoked
potentials MultifocalERGandVEParerelativelynew
technicstocheckconventionalperimetrytechnics.Especially
mfVEPcandetectsfielddefectswhethertheyareorganicor
malingering
[34,35].ThediagnosticqualityofmfVEPis
especiallyaugmentedwhencombinedwithmfERG
[34,35].An
articlestatesthatmorethan4microvoltdifferencebetween
twohemifieldsisacceptedasclinicallyrelevant
[34].Another
articleadvicescombineduseofpatternVEP(pVEP)and
patternERG(pERG)toidentifymalingeringorconversion
[36].
Bilateralvisualfieldnarrowingassociatedwithnearlynormal
fundusviewforexampleinretinitissinepigmentosaand
congenitalstationarynightblindnesspVEPmaypresent
minimalfindingsbutontheotherhandevenflashERG
(fERG)presentsmarkedpathology.MeanwhilefERGcan
notdisclosesmallretinalareapathologieslikemaculopathies
whereaspERGeasilyidentifiesthosemaculopathiesorother
smallcriticalretinalareapathologies
[36].
SIMULATIONOFNIGHTBLINDNESS
Thistypeofsimulationisfrequentlyobservedinmilitary
recruitmentexaminations.Subjectmaywanttoavoidmilitary
serviceornightshiftsatworkormilitary.Rarelyintraffic
accidentsorcriminalcasestodecreaseresponsibilityinfront
oflawsuitsnightblindnesssimulationmaybenoted.Clinical
retinitispigmentosaiseasilydiagnosedwithtypicalfundus
view.Sinepigmento,stationaryoratypicalcasesmayrequire
additionallaboratorytests
[37].FlecktypeRPElesionsmaybe
encounteredsometimesandmightmisrepresentretinitis
pigmentosasoneedstobeinvestigated
[22].
DarkAdaptometry Discriminatingasimulatoriseasywith
typicalirregularresponsesandabsenceofmonophasic
responsesattheendofrecordings.Inlotsofsimulationcases
upslideofthreshold(exhaustphenomenon),monophasicdark
adaptationandespeciallyincreaseofabsoluteconeandrod
thresholdscouldbeobserved.Exhaustphenomenonmeans
directsimulation
[4,10].Thistestwhenusedcombinedwith
phosphorylatedBaranycylindercanobjectivelyinduce
nystagmuselicitedbytherodsindarkadaptedsimulators.
Electroretinography FullfieldERGpointsoutsimulation
rightaway.Ifcombinedresponsesfromrodsandconesare
normal,it'sabsolutelysimulation.ERGmayalsoprotect
ophthalmologistfrommedicolegalclaimsobjectively.The
valueofnegativeERGrecordinghasbeenreportedforthis
purpose
[22,37].Rodresponsesarecompletelyabsentandbpeak
amplitudesaslatedarkadaptationindicatorarenegative
(underisoelectricline).Anarticlepresentedfromatertiary
militaryclinicreportsthat495fullfieldsERGareperformed
and22negativebwavecasesareidentified.14stationary
nightblindness,5X-linkedjuvenileretinoschisisand1
maculardystrophyarediagnosed.Sevenof14stationary
nightblindnesspresentednormalfundoscopicexamination
[22].
Epstein-LesserTest Afterdarkadaptation680nm-720nm
redlightisprojectedtosubject'seye.Thiswavelengthexcites
onlymaculaandseparatesrods,soit'seasilyseeninnight
blindness.But,malingeringsubjectsupposesthetestasa
proofofnightblindnessandrefusesthathe/shecansee
[5].
BlueandRedDiscs Blueandreddiscsareshownto
subjectundersamelightconditionsandlightisgradually
decreased.ThistestisbasedupontheprinciplethatPurkinje
phenomenongetsreverseinessentialhemeralopia.Innormal
caseredtransformstoblackfasterthanblue.Innight
blindnesswithoutvisiblefunduslesionsthesituationis
reverse.Simulatorrespondslikeeithernormalcaseorsays
twocolourstransformatthesametime
[5].
DarkRoomTest Itcanbetriedfirsttoobservethe
simulator'sbehaviortofindawhitesheetofpaperplacedin
differentlocationsonthefloor.Simulatorisexpectedto
exaggeratepassingbythem.
Visuallyevokedpotentialstest InnormalpersonsVEP
thresholdis0.2logunitoverofsubjectivethreshold,butreal
nightblind'sis0.4logunitover.Butalphaactivityof
electroencephalography (EEG)ofsomenormalcasesmay
interfere withVEP recordingsandinterpretationof
recordingsmaygetdifficult
[38].Alsocongenitalstationary
nightblindnesswouldbediagnosedwithscotopicVEP
examination
[39]. Prolongedpatternreversal potentials
(PRVEPs)withlowerluminancestimuluswouldbemuch
moresensitivetosomevisualdisorderdiagnosis.
SIMULATIONOFDISCHROMATOPSIA
Ingeneral,inatrafficorrailroadcrossingsaccidenttheguilty
personsometimescouldclaimdyschromatopsyofhimselfor
rival's.Insomecountriesinenteringexaminationsfor
militaryschools,gunordrivinglicenceexaminationsand
workingfortextileindustrysubjectscouldimitatenegative
simulation (denialofexistentpathology).Examinations
performedtodemonstratepresenceofdyschromatopsiaare
indicatedbelow.
IshiharaPseudoisochromaticPlates Incasesofnegative
dyschromatopsia(denialofcolorblindness)claim,simulator
can'treadtheoriginalIshiharaplatesasexpected.Donot
forgettochangetheorderofcolorplatesjustbeforeof
713examinationtopreventtheprememorizationofnumbersby
simulator.Incasesofpositivesimulation,subjectexaggerates
andintentionallydoesnotreadanyofnumbersprintedin
platesaswellasthefirstplatewithpreliminaryexample
numberwhicheasilycouldbereadbyeverybodyeven
dyschromates.Also,simulatormayreadthelettersdifferent
fromwhathe/shereadinthepreviousexamination.For
illiteratepeople,therearealsoplateswithcoloredlabyrinths.
Incaseofnegativemalingeringcolorlabyrinthplatesare
veryuseful.Becausetheycannotbememorized
[22].
ClassificationTests (Farnsworth100hue,15huetests)
Simulatorsclaimthattheynevercanclassifyhuesofcolor
buttonsinorder,butevendyschromatepeoplecanclassify
colorplatesmoreorless.
Anomaloscop Iteasilydiscriminatessimulatorsbutrarely
foundinophthalmologyclinics.
NewlydevelopedconeisolationFlickerERGcanassesslong
(L),medium(M)andsmall(S)conecells'functionsand
counteractionsandsocolorsensesensitively
[40].
Colortestsarealsousefulinunexplainedvisuallosscases.
Moreorlesscentralvisualacuitylossisnotedincasesofreal
acquireddyschromatopsiaunlessthecaseisachromatopsia.
Forexample,conedysfunctionsyndromeswithfrequently
expressedwithapparentlynormalfundusareaccompanied
withcentralacuitydecrease,dyschromatopsiaandERG
anomalies
[41].Accordingtoapapermostlyopticneuropathy,
thanaccordinglymaculardisease,mediaopacitiesand
amblyopiacasespresentwithovertdyschromatopsiaandloss
ofcentralvision
[41].
SIMULATIONOFDIPLOPIA
Subjectsometimesclaimsthathe/shehasahealeddiplopiaor
adiplopiaworsethaninactual.Firstofall,itisnecessaryto
makesurethatsubjectdoesnothavemonoculardiplopia
afteranteriorandposteriorsegmentexaminations.Binocular
diplopiawouldbeexploredwithcarefuloculomotormotility,
worthfourdotsandprisminterpositionteststhatcaneasily
disorientatesimulatorandLancastertestconfirmsifthereis
really diplopiaandquantifyit.Atlast,visualfield
examinationwithworthcoloredglassescanshowdiplopia
zonessayfinalword.Nosimulatorcanpassallthose
examinationswithoutfault.
AnotherwayisGraefe'stestThebadeyeiscoveredandthe
otheroneexperiencesdiplopiaafterthepupilbisectedwith
baseoutstrongpowerprismlens.Thenbadeyeisuncovered
andatthesametimeprismlensslippedoverfromsoundeye
anddiplopiaasked.Ifdiplopiaisexpressedmalingeringis
manifested
[5].
SIMULATIONOFOCULARMOTILITYDISORDERS
IntentionalNystagmus Requiresspecialattention.Onthe
otherhand, intentionalnystagmusisalsoobserved
sometimes. Simulatednystagmusistypicallyofhigh
frequency,smallamplitudependularjerks.Ingeneral,they
arehorizontal,rarelymaybeverticalortorsional.Eye
movementsarebilateral,conjugatedandaccompaniedwith
frequentlypalpebraltremor,blinks,constraintfaceexpression
andperhapssometimesinductedconvergenceordivergence
[3,42].
It rarelylastsmore than10s or15s. Noother
neuroophthalmologicalsignspresent.Iteasilyresolvesaftera
longconversation
[3].Approximately8%ofuniversitystudents
can imitatevoluntarynystagmus. Ontheotherhand
accompanyingmyosisistypicalsignofmalingering
[42].
Inductedesoorexotropiaandnystagmusconcordancewhich
wouldbesometimeslatentisgenerallyalarming to
ophthalmologists.Rarelyalcoholinducedpositional
nystagmusorlateralcanalbenignparoxysmalpositional
vertigomightbeconfusedwithpathologicalcongenital
nystagmus
[42].Alcoholicnystagmusismetinchronic
alcoholicdrunkpeople.Typicalalcoholsmellandalcohol
dosageinbloodareenoughfordiagnosis.Lateralcanal
vertigorelatednystagmusappearssuddenlyandpositional
changescause changeofnystagmus direction.
Ear-nose-throat (ENT)surgeonsalsoeasilydiscriminatesit
fromophthalmologicalnystagmus.
MonocularDiplopia Itisararecomplaintandusually
resultsfrompathologieswithinglobelikeopacitiesoflensor
cornea,highastigmatism,dislocatedlensorpartialretinal
detachment.Pinholetestisenoughtodiscriminatereal
monoculardiplopiafromreasonscitedabove.Ontheother
handnonorganicetiologyissuspectedifbiomicroscopical
andfundoscopicexaminationsarenormal
[43,44].Muchmore
rarelypolyopiaormonoculardiplopiacasesoriginatingfrom
cerebralpathologieswouldbeencountered.Thosecasesare
accompaniedbymajorvisualfielddefectsandsomeother
parietaldysfunctionsignslikespatial disorientation,
extinctionofcutaneoussensationorocularfixation
disturbances
[43].
Simulatingsubjectisencouragedatfirstandtoldhe/shehas
noorganicpathologyandhe/shedoeswell.Thenifsimulator
insiststheprismoroculocephalictestscouldbeperformed
[3].
PrismTest Thebadeyeiscoveredandpupilofgoodeyeis
bisectedbythebaseofastrongprismlens.Thenthebadeye
isfastlyopenedwhileprismisslippedoverthesoundeye
withoutsubjectconceiveswhathappens.Ifsubjectprofesses
againdiplopia,itismalingering
[5].
OculocephalicTest Oculocephalictestisusedtocheck
whethernystagmusoriginatesfrompathologiesofcranial
nerves (abducens,oculomotor,trochlear)thatcomposes
neuralcircuitfrombrainstemtoglobeandcontrolseye
movements.Examinerholdsheadofsubjectandtiltsfrom
onesidetotheother.Duringtiltsubject'seyesmoveto
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oppositedirectionoftilttoregainfixationinsubject.Very
rarelyeyeswouldnotmoveinsomeawakesubjects.If
nystagmusdevelopsduringtestinsteadofrefixationmoveit
indicatesbrainstempathology
[32].
NearReflexSpasm Itwouldbelikeabducensnerve
paralysis.It'smanifestedbymyosisinabduction.Additional
pathologicalneuroophthalmologicalandnear/convergency
dissociationsignsmustbelookedforrealorganiccases.
Sometimespsychiatrichelpwouldbenecessary
[3].
FixedDilatedPupilla Therearethreereasonsinetiology.
Mydriaticdrops,oculomotorparalysisandAdie'spupilla.
One percent of pilocarpindroptest candistinguish
parasympathicdenervationfrommydriaticdrops.Pilocarpin
caneasilyovercomeparasympatheticdenervationbutno
mydriaticblockthatcanlastsometimesaweekandthen
finallyresolved.Duringthisperiodpatientmustbeobserved
andmadesurethatnomoremydriaticdropisinstilled.
Traumaticdilatedpupillaagainrespondswelltopilocarpin.
Adie'spupillaalsorespondsto0.1%pilocarpinquickly
[3].
Oculomotorparalysispresentswithesotropiaandptosis
alongmydriasis.
DilatedPupilla Veryrarelysomeyoungsterswithhigh
bloodadrenalinlevelscanimitatethiscondition
[3].Anisocoria
mustbelookedforintentionalcasesandpupillarylight
reactionsarecompared.
Accomodation Paralysis It'sseeninchildrenand
youngsters.Theycan'treadnearwithouthypermetopic
lenses.Farvisionisnormal.Whenpupilsgetsmaller
naturallyaftercycloplegiatheyfeelcomfortable.When
subjectcorrectedforfarandcomplainsagainfornear,it's
thoughtassimulation.
ConvergenceandBlinking Somepeoplecaneasilyimitate
convergenceorblinking.Whensubjectconvergehis/hereyes
andif myosisobserveditismalingering.When
ophthalmologistmeetstoblinking,itismalingeringifitis
paroxysmalanddoesnotdisappearindarkroom
[42].
Ptosis Voluntarilygeneratedptosiscanbeachievedbysome
people.Myasteniagravis,chronicprogressiveexternal
ophthalmoplegiaaresomeoforganicreasonsofptosis.If
ipsilateraleyebrowdepressionpresent,itisacaseof
malingering.In organiccaseseyebrowelevationis
encountered
[44].
NEGATIVESIMULATIONDISORDERS(DENIAL)
Itisencounteredduringentranceexaminationsofsome
professionslikepoliceormilitaryforces,railroadworkers,
flyingpersonnellikepilots,flyengineers,submarineofficers.
Subjecttriestohidehis/hersensorialdeficitslike
dyschromatopsia, amblyopia,lowlevelstereopsis .
Sometimesitwouldbenecessarytolookforunexplored
amblyopia.
Central Vision Anomaly Denial Intheexamination,
examinermustcloseunexaminedeyetightlyduring
examinationandmustfollowthesubjectwhilehe/shereads
optotypes.Topreventthememorizationofoptotypesit's
prudenttoshowlettersornumbersatrandomorder.Before
examinationit'sprudenttocheckwhetherthesubjectwears
contactlenses.Examinerhastobesurethatsubjecthasno
experiencewiththeoptotypes.Presenceoflowerlevelof
stereopsismustalso warnophthalmologist against
asymmetricvisualacuity.
PerimetricChangesDenial Visualfieldlossmightbe
accompaniedbynormalvisualacuity.Specialheadpostures
whilereadingorspecialsitpositionsinexaminingroom
shouldwarnexamineragainstvisualfieldproblems.Inthese
cases,Goldmannkineticperimetry,computerisedperimetry
ortangentscreenwouldbehelpful.
NightBlindnessDenial Typicalretinitispigmentosaisrare
andsymptomatictapetoretinaldegenerationshave
characteristicfundusfindings.Fundusexaminationanddark
adaptometrycanbeusedindiscriminationofsomesuspect
cases(stationary,sine pigmento).Atlastresort,
chromoptometriccylinder,darkadaptedERGandlossofb
wave (negativeERG)isfinalsolution
[37].Duringinfrared
pupilperimetrycombinedwithcentral30degreeoptic
perimetrypupilmotionsarerecordedsimultaneouslyto
diagnoseretinitispigmentosa.Typicalnarrowvisualfieldsof
retinitispigmentosaandnormalvisualfieldsofsimulatorsare
easilydiscriminatedwithpupilperimetry
[12,45].Ontheother
handdenialpatient'svisualacuityexaminationalsohelps
diagnosis.
BinocularVisionAnomalyDenial Smallanglesquintsand
preoperatedstrabismuscanbeoverlookedinsimple
examination.Stereopsisinvestigations(titmusflytest,fusion
testsinsynoptophore,Worth4dotstest)candetectthese
problems.
Refractive Surgery Denial Refractivesurgeryisa
counterindicationforsomeprofessionslikemilitaryaircraft
pilots,policemenandmilitaryofficersinsomecountries.
Radialkeratotomy,laserassistedinsitukeratomileusisand
intracornealringsareeasily diagnosedinsiltlamp
examination.Butphotorefractivekeratectomy(PRK)and
laserassistedsubepithelialkeratomileusis(LASEK)wouldbe
overlookedifnohazepresent.Inthosecasescorneal
topographyindicateslasersurgeryifthereisacentrallower
refractivezonecomparedtoperipheral
[3].
Reassuringthepatientandpatienceseemstobeelementary
partofexaminationforsimulation.Conversioncaseswait
patiently duringlonghoursofexaminationswhile
malingerersobjectandgetfuryeasily.Thisisoneofindirect
provesofmalingering.Whenmalingeringdiagnosisismade
715smoothandunderstandingapproachisadvised.Direct
explanationsofmalingeringdiagnosisandconfrontationdo
nothelpophthalmologist.Contraryitcausesangerof
malingererandhis/herrelativesandunnecessarylawsuitsand
evenattackofmalingerer.Ophthalmologistmustexplainthat
he/shecouldnotfindelementaryclinicalsignsofcomplaints
andexplainsthatcomplaintswoulddisappearintime.This
approachleavestomalingerertheseconddoorofexitfrom
complaints.Somemalingerersacceptthisseconddoor.On
theotherhandconversioncaseseasilyandsilentlyacceptthe
diagnosisofconversionandthankstoophthalmologist.
CONCLUSION
Intoday'sworldofophthalmicpractice,anophthalmologist
shouldhaveenoughknowledgeonsimulation.Simulationin
ophthalmologymaymanifestwithawiderangeofspectrum
fromconversiontomalingering,latentstrabismustofixed
dilatedpupil,andMunchausensyndrometorefractive
surgerydenial.Malingererseithermimicssomedisordersor
diseases,ordenyexistentpathology.Itisnotaneasytaskfor
anophthalmologistwhohastoproveadiagnosisof
simulationandtodiscloseit.
Probably,thebestexaminationmethodtochooseistheone
thatisusedbytheexaminerefficientlyandeasily.Thereare
mainlytwotypesoftestsformalingering:1)Confounding.2)
Fogging.Sometimesbothofthemareused.Thosetestsare
basedoneithersubjective(patient-dependent)orobjective
(instrumentdependent)evaluation.Examinerwould
preferablyusethesimplestandfastestonewhichhe/shecan
performeasily.Amongthose,encouragingthepatient,
cylinderandprismtestsforvisualacuityassessment,
Wernickepupiltestforhemianopia,Ishiharaplatesforcolor
vision,darkroomtestfornictalopia,prismtest,alternate
cover,stereotestforamblyopiaarethepreferredandeasy
onesinophthalmicpractice.Examinershouldnothesitateto
hospitalizetofollowthepatientcloselyortoconsultwith
other disciplinesortoexaminewithsophisticated
instruments,suchaselectrodiagnostictests,OCT,dark
adaptometryandanomaloscopewhenneededtoobtain
convincingevidenceespeciallywhenneededformedicolegal
orbenefitcases.
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